The Porto Murtinho Pantanal lies at the limit of the Upper Paraguay River basin, and despite its biogeographical importance, several aspects of the ecology of the fish assemblage are not known. Monthly samples of fish associated with aquatic macrophytes were taken from February 2009 through January 2011. A total of 46,327 individuals were collected, belonging to 144 species. Characiformes and Siluriformes were the predominant orders, and Odontostilbe pequira, O. paraguayensis and Bryconamericus exodon were the most abundant species. Two species, Cynopotamus sp. and Pimelodus mysteriosus, were recorded for the first time in the Pantanal, and a new occurrence record of Cichla piquiti was observed, representing an approximately 400 km range expansion in your distribution area in the Pantanal.
Introduction
Floodplain environments support higher taxonomic and functional diversity (Welcomme 1985 , Lowe-McConnell 1999 , in response to the widely varying spatial and temporal dynamics of aquatic, terrestrial and ecotone habitats (Ward et al. 1999 , Robinson et al. 2002 . Macrophyte beds are fundamentally important for the initial development of many fish species (Delariva et al. 1994 , Sánchez-Botero & Araújo-Lima 2001 , in addition to acting as feeding sites (Casatti et al. 2003 ) and a dispersal mechanism for small-sized species (Oliver & McKaye 1982 , Machado-Allison 1990 , Bulla et al. 2011 . The abundance and complexity of macrophyte beds are among the main determinants of fish communities in both lentic (Súarez et al. 2001 , 2004 , Petry et al. 2003 , Pelicice et al. 2005 , Gomes et al. 2012 and lotic habitats (Bulla et al. 2011) .
In the Pantanal, few and spatially poorly distributed analyses of fish communities have been published. Some studies have been carried out in the northern Pantanal (Baginski et al. 2007 , Pacheco & Silva 2009 , Fernandes et al. 2010 , Milani et al. 2010 , Lourenço et al. 2012 ) and the central region (Súarez et al. 2001 (Súarez et al. , 2004 ; however few data are available from the southern Pantanal. This study aimed to characterize the composition of fish species associated with aquatic macrophytes in Porto Murtinho Pantanal, near the limit of the Upper Paraguay River. The richness per order in each locality was compared using a chi-square test to verify any differences in the general pattern of taxonomic composition among localities.
Results
A total of 46,327 specimens were collected, belonging to 144 species in nine orders. The Characiformes showed the highest richness, with 73 species (50.7%), followed by Siluriformes with 39 (27.1%), Perciformes with 16 (11.1%), Gymnotiformes with 10 (6.9%) and Cyprinodontiformes with 2 (1.4%). Other orders (Lepidosireniformes, Rajiformes, Synbranchiformes and Beloniformes) had one species each ( Table 1 ). The chi-square test showed that no significant variation (chi-square=5.85; df=12; p=0.92) in richness per order existed among the localities (Figure 2) .
The most abundant species were O. pequira (10,259 individuals/22.14%), followed by O. paraguayensis (8,617 individuals/18.60%) and B. exodon (4,275 individuals/9.23%). In Neotrop., vol. 13, no. 2 contrast, 22 species were each represented by only one individual. Thus, the three most abundant species comprised approximately 50% of the total sampled individuals, while 123 species represented individually less than 1%, and together comprised 14.14% of the total sample. Despite the predominance of small species, many of the fishes collected are important for fisheries, including P. corruscans (Pintado), Z. zungaru (Jaú), S. brasiliensis (Dourado), and S. lima (Jurupensen), among others. Among the species collected, the tucunaré Cichla piquiti, an introduction from the Amazon basin, was found in the Paraguay River. Another, Cynopotamus sp., was recorded for the first time in the Upper Paraguay River, and its taxonomic status is unknown. X -
Synbranchidae Synbranchus marmoratus Bloch, 1795 X X X X Neotrop., vol. 13, no. 2 Pimelodus mysteriosus, a species of the Paraná basin, was recorded for the first time in the Upper Paraguay River.
Discussion
The fish species associated with aquatic macrophytes in Porto Murtinho Pantanal comprised 53.5% of the total species richness known for the Pantanal (Britski et al. 2007 ). This shows both the homogeneity in fish species distribution across the Pantanal floodplain, and the importance of aquatic macrophytes for maintenance of fish diversity. Moreover, the predominance of Characiformes and Siluriformes observed follows the Neotropical biogeographic pattern and other studies in the Pantanal (Willink et al. 2000 , Súarez et al. 2001 , Baginski et al. 2007 , Pacheco & Silva 2009 , Milani et al. 2010 .
The dominance of two small species of Cheirodontinae (O. pequira e O. paraguayensis) follows a habitat pattern, since other studies on fishes associated with aquatic macrophytes have yield the same general results (Súarez et al. 2001 , Baginski et al. 2007 , Pacheco & Silva 2009 . This suggests that the macrophyte habitat is favorable for these species, probably because of the good availability of food and protection from predators. Moreover, the greater dominance of a few species is common in tropical communities. Magurran & Henderson (2003) suggested that abundant/common species are those residing in this habitat, while other species are occasional visitors. This hypothesis can be used to explain our data, in response to the close association between the species found and macrophyte beds. The smaller fish species are possibly more abundant because they are resident in the macrophyte beds.
Also, the occurrence of some commercially important species occurred as juveniles, suggesting that macrophyte beds are also an important habitat for the initial development of larger species, as demonstrated by Delariva et al. (1994) for the Upper Paraná River.
In relation to introduced specie tucunaré Cichla piquiti, Resende et al. (2008) defines as a well-established species in the Pantanal, and reported its occurrence from the Piquiri River (northern Pantanal) to the region of Corumbá (central Pantanal). Our data revealed that it occurs approximately 400 km southward, at the limit of the Pantanal (Upper Paraguay River). Therefore, along the main river (the Paraguay), the tucunaré occupies approximately 70% of the north-south axis of the Pantanal, although its occurrence in tributaries of the Paraguay River has not been evaluated, nor has its influence on aquatic communities.
The specimens of Cynopotamus sp. collected are of unknown taxonomic status; they differ from others reported from the Pantanal, although they may have been recorded in the Middle Paraguay River. Only after careful analysis can we can determine if this record is a geographical expansion of distribution, or an undescribed species. Complementarily, P. mysteriosus is a species described from the Paraná basin, and is here first recorded in the Pantanal.
In conclusion, the fish diversity associated with aquatic macrophytes in Porto Murtinho Pantanal is composed by small-sized species, with some juveniles and adults of larger species occurring in different frequencies. Some species were recorded for the first time in the Pantanal (Cynopotamus sp. and P. mysteriosus), or the record represents an expansion of the known distribution (e.g., C. piquiti). Finally, the great fish diversity, typical of the Pantanal, suggests the fundamental importance of macrophyte beds for fish and fisheries ecology.
